Abstract: A synthesis of the alliance Eragrostion cilianensi-minoris in the Czech Republic is presented on the basis of 82 relevés including new unpublished data. A TWINSPAN classification and detrended correspondence analysis were used to identify the main vegetation types included in the alliance Eragrostion cilianensi-minoris. A syntaxonomic revision of the data set revealed five associations of the alliance: Digitario sanguinalis-Eragrostietum minoris, Portulacetum oleraceae, Eragrostio poaeoidis-Panicetum capillaris, Cynodontetum dactyli, and Hibisco trioni-Eragrostietum poaeoidis. The latter was recently found in several arable fields in Southern Moravia (Czech Republic) and was newly characterized.
Introduction
The alliance Eragrostion cilianensi-minoris includes vegetation types that develop on different types of synanthropic habitats. In the Czech Republic, it occupies arable fields mainly containing root crops, trampled habitats and recently disturbed synanthropic sites (Čarni & Mucina 1998; Kropáč 2006; Lososová et al. 2006 Lososová et al. , 2009 . This thermophilous vegetation prefers warm areas with sandy or gravelly soils. In most stands the dominant species are annual grasses, many of them with C 4 metabolism (Krippelová & Mucina 1988 ). The alliance is distributed across warm areas of central Europe and the Balkans. In the warmer European regions, these vegetation types occupy all three above mentioned habitat types, but in the colder and wetter areas they are only common in ruderal sites (Holzner 1978) . The vegetation of the Eragrostion cilianensi-minoris alliance is relatively rare in the Czech Republic.
In the recent syntaxonomical synthesis of the Czech Republic, four associations of the alliance were distinguished: Digitario sanguinalis-Eragrostietum minoris, Portulacetum oleraceae, Eragrostio poaeoidisPanicetum capillaris and Cynodontetum dactyli (Lososová et al. 2009 ). The Hibisco trioni-Eragrostietum poaeoidis community has not been documented in the Czech Republic, although the species Hibiscus trionum was previously recorded in the southeastern part of the national territory (Slavík 1992) .
The goal of the present paper is to describe the vegetation types of Eragrostion cilianensi-minoris based on the numerical classification of phytosociological relevés, including new unpublished relevés, and to characterize the identified vegetation types according to their species composition, ecology, and distribution.
Material and methods

Data sampling
A data set of 82 phytosociological relevés containing 212 species of vascular plants recorded in the Czech Republic was extracted from the Czech National Phytosociological Database (Chytrý & Rafajová 2003) . All relevés were assigned by their authors to the alliance Eragrostion cilianensi-minoris. This data set included unpublished relevés (in particular the relevés of R. Němec and P. Dřevo-jan), relevés published by different authors, mainly F. Grüll (1997) , Z. Kropáč (2006) and V. Tlusták (1990) , and other papers and diploma theses dealing with trampled, ruderal or arable weed vegetation. All relevés were recorded between 1963 and 2010. Relevé size ranged from 1 to 100 m 2 . Mosses were deleted from the species list during data analysis, as they were not recorded in all cases.
Crop plants recorded in arable fields were also deleted from the species list. Original species cover values were transformed to percentages. The ecological requirements of 
species growing in the studied habitats were compared using Ellenberg indicator values for vascular plants (Ellenberg et al. 1992) . Unweighted mean values for light, temperature, continentality, soil reaction, moisture and nutrients were calculated for each relevé.
Statistical analysis
To assess the major gradients in species composition of Eragrostion cilianensi-minoris vegetation, detrended correspondence analysis (DCA) from the CANOCO 4.5 package (ter Braak & Šmilauer 2002) was used. For ecological interpretation of the ordination axes, average Ellenberg indicator values (Ellenberg et al. 1992 ) for relevés were plotted onto a DCA ordination diagram as supplementary environmental data. Classification of the data set was performed using the TWINSPAN procedure (Hill 1979) , which is a method for divisive clustering analysis. The four clusters derived from two levels of division were further characterized by their diagnostic species. The diagnostic species for the clusters were determined a posteriori, by calculating the fidelity of each species to each cluster, using the Φ coefficient of association (Chytrý et al. 2002) in the JUICE program, version 7 (Tichý 2002) . The threshold Φ value at which a species was considered as diagnostic was set to 0.20. The results of the classification are summarized in a synoptic table (Table 1) , in which both percentage species frequencies (constancies) and Φ values (fidelities) are shown. Diagnostic species were ranked by decreasing fidelity, i.e. by decreasing Φ value (Chytrý et al. 2002) .
Results and discussion
Four different vegetation types were identified by TWINSPAN classification (Table 1 ). The main division separated the vegetation types prevailing in arable fields (clusters 1, 2) from vegetation types that prevail in trampled and ruderal habitats (clusters 3, 4). The ordination diagram (Fig. 1) visualised differences between these clusters and also the dichotomy between relevés within cluster 4. This group of relevés included vegetation dominated by annual grasses Panicum capillare and Cynodon dactylon. Our results based on numerical classification revealed the same vegetation types in the Eragrostion cilianensi-minoris alliance as the Cocktail method (Bruelheide 1995 (Bruelheide , 2000 used in a recent syntaxonomical synthesis of the Czech Republic (Chytrý 2009 ). Cluster 1 (Fig. 1, Table 1 ; first column) is characterized by a large group of weedy species, e.g., Hibiscus trionum, Lathyrus tuberosus, Malva pusilla and Arctium tomentosum. They require wet soils for the majority of the vegetation season. This vegetation develops in arable fields under different crops (e. g. maize, wheat, barley, rape, poppy seed, sunflower and sugar beet). Its phenological optimum is in late summer and autumn. It has only been recorded in the south-eastern part of the Czech Republic, which is one of the warmest regions in the country. Syntaxonomically, the vegetation of cluster 1 corresponds to the association Hibisco trioni-Eragrostietum poaeoidis.
Cluster 2 (Fig. 1, Table 1 ; second column) is characterized by common annual weed species and is dominated by Portulaca oleracea. This community is found on well-drained soils usually with a sand or gravel admixture as well as on clay soils that are more humid in the vegetation season. This vegetation occurs in vineyards, city flower beds, fields, vegetable beds, along roads, sidewalks and between railway or tram tracks. The vegetation of clusters 1 and 2 occupies more humid habitats than the vegetation of clusters 3 and 4. The phenological optimum of the vegetation of cluster 2 is in warm and dry periods of late summer. It occurs in warm lowland areas of the Czech Republic. Syntaxonomically, the vegetation of cluster 2 belongs to the association Portulacetum oleraceae (Lososová et al. 2009 ).
Cluster 3 (Fig. 1 , Table 1 ; third column) is characterized by more heliophilous species dominated by, or with the frequent occurrence of the low-growing grasses Digitaria ischaemum, D. sanquinalis, Eragrostis minor and Setaria verticillata. This vegetation occurs either on arable land (especially in vegetable fields on welldrained soils), at the edges of sidewalks, along roads or railway tracks or on ruderal sites on sandy soils. This vegetation type is found in the warm areas of the Czech Republic and attains its phenological optimum in August and September. Syntaxonomically, the vegetation of cluster 3 could be classified within the Digitario sanguinalis-Eragrostietum minoris association (Lososová et al. 2009 ).
Cluster 4 (Fig. 1, Table 1 ; last column) is characterized by heliophilous species and is dominated either by Panicum capillare or Cynodon dactylon. Fig. 1 shows the sharp division between these two vegetation types. This vegetation is the most heliophilous of all the observed associations. It occurs at the edges of sidewalks, and along roads or railway tracks on well-drained sandy soils. This vegetation type is found in the warm areas of the Czech Republic and attains its phenological optimum in August and September. Vegetation of cluster 4 is traditionally assigned to one of two associations, either Eragrostio poaeoidis-Panicetum capillaris or to Cynodontetum dactyli (Lososová et al. 2009 ).
Association Hibisco trioni-Eragrostietum poaeoidis Soó et Tímár 1957
The association Hibisco trioni-Eragrostietum poaeoidis, dominated by Hibiscus trionum was recorded in the Czech Republic for the first time. The association is documented by sixteen phytosociological relevés sam- pled during 2009-2010 at 14 localities (Appendix) and by data about two new potential localities of the community. There may be several reasons why the community has not been documented previously. Even though isolated individuals of Hibiscus trionum were found (Ševčíková 1970; Drlík et al. 2005) , there was no systematic and detailed phytosociological study in the vicinity of Znojmo. The majority of localities of Hibisco trioni-Eragrostietum poaeoidis are situated in only one small area near Strachotice and were probably missed by previous researchers. Alternatively, Hibiscus trionum may have expanded more recently (Jongepier & Jongepierová 2006) . Our research confirmed locality next to Nesvačilka (Novák P. in verb.) and identified several new localities, one of them in the foothills of the Bílé Karpaty Mts. (see Fig. 2 ). The last locality is situated in area, in which botanical research has been very detailed in the past and the omission of this species is unlikely. Recent expansion of the species was also documented in Slovakia for which new floristic data were published (Mráz & Mrázová 2002; Májeková & Zaliberová 2005; Štrba & Gogoláková 2007; Slezák et al. 2010) .
The stands of the association comprise large groups of the dominant weedy species, e.g., Amaranthus powellii, A. retroflexus, Chenopodium album agg., Convolvulus arvensis, Setaria pumila and Tripleurospermum inodorum. Hibiscus trionum is the only diagnostic species and other species e.g., Echinochloa crusgalli, Polygonum aviculare agg. and Thlaspi arvense occur frequently. Most of the species in this community achieve their phenological optimum in September and October. The association was recorded in arable fields growing different crop plants (see Appendix). It prefers specific soil conditions, which differ remarkably from those of other associations within the alliance. Most localities are situated on very gentle slopes with heavy, moist clay soils. Temporary flooding of such localities is common during the vegetation season. The soils at most of the localities are saline. The community is also characterized by the presence of some halophilous and subhalophilous species (Lathyrus hirsutus; Drlík et al. 2005 or Centaurium pulchellum, Lythrum hyssopifolia, and Xanthium strumarium; Šmarda 1953) in the arable fields or at their borders.
We would also expect to find this association in other places with similar soil and moisture conditions in the warmest areas of the Czech Republic. Recently, the only diagnostic and dominant species Hibiscus trionum was recorded also in vicinity of settlements Měnín, Čejč, Hustopeče and Sedlec (Fröhlich 1940 (Fröhlich , 1943 Slavík 1992; Danihelka et al. 1995) . The community Hibisco trioniEragrostietum poaeoidis may be detected in these areas in the future.
As a Pannonian association, Hibisco trioni-Eragrostietum poaeoidis reaches the northwest border of its distribution in southern Moravia. It has been recorded in southern Slovakia (Eliáš 1982; Jarolímek et al. 1997; Mochnacký 2000; Kropáč & Mochnacký 2009 ), Hungary (Borhidi 2003) , Serbia (Kojić et al. 1998) and Romania (Sanda et al. 1999) . Although Mucina et al. (1993) did not report this association in Austria, our findings imply that Hibisco trioni-Eragrostietum poaeoidis may occur there.
Hibisco trioni-Eragrostietum poaeoidis is a rare and threatened association that is being endangered by intensive agricultural management, mainly by the application of herbicides. Many vascular plants, e.g., Centaurium pulchellum, Hibiscus trionum, Kickxia spuria, Lythrum hyssopifolia, Malva pusilla, Verbascum blattaria and Xanthium strumarium growing in this association are listed in the Red List of vascular plants of the Czech Republic (Holub & Procházka 2000) . 
